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586 ABSTRACTS / Developmental Biology 319 (2008) 576–586characterized by small maxilla and mandible, and Jag2 null mice have
been reported to display severe craniofacial defects. Previously, we
obtained signiﬁcant correlations between decreased hard palate
length and mandible height to mandible length ratios in the skeletons
of Dll3-Notch1 double heterozygous mice. Based on these ﬁndings, we
are analyzing the skeletons of other notch pathway mutants, namely
Dll3tm1Rbe/tm1Rbe and Lfngtm1Rjo/tm1Rjo, for craniofacial anomalies. In
addition, we usedmicroarrays to identify candidate genes that may be
down or up-regulated in Dll3 and Notch1 null embryos during early
craniofacial development. 31 genes displayed more than two-fold
decreases in mutant embryos, including Barx1, a negative regulator of
wnt signaling, and the notch pathway gene Id4. Barx1 is expressed in
pharyngeal arch 1 and 2 at 9.5@@dpc, and quantitative PCR conﬁrms
that expression levels are decreased in Notch1 and Dll3 embryos. We
are analyzing changes of Barx1 and Id4 and other down-regulated
genes in the frontonasal prominence and pharyngeal arches of notch
mutant embryos.
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O-Fucose modiﬁcation is essential for patterning mesoderm in the
mouse embryo
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Department of Biochemistry and Cell Biology, Stony Brook University,
Stony Brook, NY, USAThrombospondin type 1 repeat (TSR) superfamily members
regulate diverse biological activities ranging from cell motility to
inhibition of angiogenesis. TSRs are structurally similar to Notch
epidermal growth factor repeats. Given the importance of O-
fucose in modulating Notch receptor function, we predicted that
O-fucosylation of TSRs will be developmentally signiﬁcant. Here
we demonstrate that mouse protein O-fucosyltransferase-2
(POFUT2) speciﬁcally adds O-fucose to TSRs, and is essential for
normal gastrulation. Although early post-implantation allocation
of embryonic and extra-embryonic tissues and establishment of
anterior/posterior asymmetry occur independent of POFUT2 func-
tion, defects in tissue organization and patterning appear after the
onset of gastrulation (E6.5). The laterally expanded primitive
streak of Pofut2 mutants resulted in an abundance of mesoderm
at the expense of ectoderm derived tissues. Expression of Snail1
and Flk1 throughout the mesenchyme suggests that mesoderm is
comprised solely of proximal endothelial/blood progenitors. In
contrast, teratomas derived from Pofut2 mutant embryos contain
diverse tissues of mesoderm and ectoderm origin, suggesting that
Pofut2 mutant defects are non-cell autonomous. Combined, these
results provide evidence that O-fucosylation of TSR protein(s) is
essential for remodeling or turnover of extracellular matrix, cell-
matrix interaction, and/or regulation of signal pathways that are
essential for establishing normal patterning within the mouse
gastrula.
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